Production of cloned pigs from cultured fetal fibroblast cells.
Somatic cell nuclear transfer was used to produce live piglets from cultured fetal fibroblast cells. This was achieved by exposing donor cell nuclei to oocyte cytoplasm for approximately 3 h before activation by chemical means. Initially, an experiment was performed to optimize a cell fusion system that prevented concurrent activation in the majority of recipient cytoplasts. Cultured fibroblast cells were fused in medium with or without calcium into enucleated oocytes flushed from superovulated gilts. Cybrids fused in the presence of calcium cleaved at a significantly (P < 0.05) greater rate (69%, 37 out of 54) after 2 days of culture compared with those fused without calcium (10%, 7 out of 73), suggesting that calcium-free conditions are needed to avoid activation in the majority of recipient cytoplasts during fusion. In the second experiment, cybrids fused in calcium-free medium were activated approximately 3 h later with ionomycin, followed by incubation in 6-dimethylaminopurine to determine development in vitro. Following 2 days of culture, cleavage rates of chemically activated and unactivated cybrids (fusion without activation control) were 93% (100 out of 108) and 7% (2 out of 27), respectively. After an additional 5 days of culture, activated cloned embryos formed blastocysts at a rate of 23% (25 out of 108) with an average inner cell mass and trophectoderm cell number of 10 (range, 3 to 38) and 31 (range, 16 to 58), respectively. In the third experiment, activated nuclear transfer embryos were transferred to the uteri of synchronized recipients after 3 days of culture to assess their development in vivo. Of 10 recipients receiving an average of 80 cleaved embryos (range, 40 to 107), 5 became pregnant (50%) as determined by ultrasound between Day 25 and Day 35 of gestation. Of the five pregnant recipients, two subsequently farrowed one piglet per litter originating from two different cell culture lines. In this study, efficient reprogramming of porcine donor nuclei by fusing cells in the absence of calcium followed by chemical activation of recipient cytoplasts was reflected in high rates of development to blastocyst and pregnancy initiation leading to full term development.